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Infection of Predatory Fish with Larvae of Eustrongylides excisus (Nematoda, Dioctophymatidae) in 
the Delta of the Dnipro River and the Dnipro-Buh Estuary in Southern Ukraine. Goncharov, S. L., 
Soroka, N. M.,  Pashkevich, I. Y, Dubovyi, A. O., Bondar, A. O. — Th e article describes occurrence and 
distribution of Eustrongylides trematodes in fi sh in the waters of the Dnipro-Buh estuary and the delta of 
Dnipro River in Mykolaiv and Kherson Region. Study was conducted in 2015–2016. Th is parasite was found 
in natural water reservoirs in Mykolaiv and Kherson region in following fi sh species: Sander lucioperca 
(Linnaeus, 1758), Perca fl uviatilis (Linnaeus, 1758) and Esox lucius (Linnaeus, 1758). Ichtyopathological 
investigation of 346 fi shes was conducted. Parasites were observed in abdominal cavity, muscle tissue, 
wall of gastro-intestinal tract, gonads and hepatopancreas. P. fl uviatilis was the most aff ected species, 
prevalence of infection was 85.1 %. Less infected were S. lucioperca and E. lucius, with the prevalence 
of infection 58.1 % and 58.9 % respectively. Mean prevalence of infection of predatory fi sh in studied 
reservoirs was 70.5 %. Th e intensity of infection was the highest in perch (1–14 nematodes per fi sh). Th e 
lowest intensity of infection was found in pike-perch (1–9 nematodes per fi sh).
Key  words :  occurrence, Eustrongylides excisus, predatory fi sh, intensity of infection, prevalence, 
Dnipro-Buh estuary, delta of the Dnipro River.

Eustrongylides excisus, Jägerskiöld, 1909 is a nematode that belongs to the family Dioctophymatidae and 
maybe a potential threat to human health (Ljubojevica, 2015). Th e species was described by Egersheld in 1909 
as a result of the study of nematodes found in the glandular stomach of cormorants (Karmanova, 1968).

Predatory fi sh such as pike-perch (Sander lucioperca), perch (Perca fl uviatilis) and pike (Esox lucius) can 
spread the pathogen among piscivorous birds (Branciari, 2016). Eustrongylides spp. were recognized as zoo-
notic parasites dangerous for humans. Infection occurs when insuffi  ciently thermally processed fi sh and fi sh 
products are consumed (Wittner, 1989; Narr, 1996).

Nematode E. excisus has a complex lifecycle, where a number of piscivore birds, particularly Ciconi-
iformes, Anseriformes, Gaviiformes and Pelecaniformes, act as defi nitive hosts (Novakov, 2013). In these birds, 
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parasite´s eggs with developing fi rst-stage larve are passed through faeces and are ingested by aquatic oligo-
chaetes of TubifіcidaeandLumbriculidaefamilies, the fi rst intermediate hosts. Th e second and the third larval 
stages develop in the coelom or internal organs of these oligochaetes (Karmanova, 1968; Lichtenfels, 1985, 
Spalding et al., 1993). Th e second intermediate host could be planktivorous and benthivorous fi sh which ingests 
infected oligochaetes (Moravec, 1994). Predatory fi sh may also take part in the development cycle of E. excisus, 
particularly pike-perch (Sander lucioperca), perch (Percafl uviatilis) and pike (Esoxlucius) becoming a paratenic 
host of the parasite, capable of infecting birds (Novakov, 2013; Metin, 2014; Moshu, 2014).

It was observed by a number of scientists that nematodes E. excisus may use some amphibians and reptiles 
as paratenic hosts, particularly marsh frog (Pelophylax ridibundus Pallas, 1771), cane toad (Rhinella marina 
Linnaeus, 1758), dice snake (Natrix tesselata Laurenti, 1768 ) (Karmanova, 1968; Melo, 2015; Gagut, 2015).

E. excius is widespread in the world. Cases of infection with E. excisus were reported in Serbia, Romania, 
Turkey, Brazil, the USA, Italy, Iran, Azerbeidjan, Czech Republic, Russia and Ukraine (Lichtenfels et al., 1985; Po-
zooki, 2007; Novakov, 2013; Soylu, 2013; Yesipova, 2013; Melo, 2015; Fedorov, 2014; Noei, 2015; Branciari, 2016).

Th e aim of this study was to investigate the occurrence of E. excisus in three the most common species of 
predatory fi sh in the Dnirpo-Buh estuary and delta of the Dnipro River.

 
Methods

 
During the years 2014–2016, 346 specimens of three species of predatory fi sh were studied: perch — 155, 

pike-perch — 74, and pike — 117. Fish was randomly sampled during routine surveillance, caught on fi shing 
rods or purchased from fi shermen working in the same area. Fish sampling was conducted along the coastline 
of the Dnipro-Buh estuary and delta of the Dnipro river, within the administrative boarders of Mykolayiv Re-
gion (near the village of Dniprovske in Ochakiv District — 46°37´48.45˝ N, 31°51´43.72˝ E, Cape Adzhigol — 
46°37´01.98˝ N, 31°47´13.41˝ E) and in Kherson region (near the villages Aleksandrovka — 46°35´59.56˝ N, 
32°07´12.75˝ E, Stanislav — 46°34´24.00˝ N, 32°10´33.59˝ E, Sofi ivka — 46°35´17.09˝ N, 32°15´57.41˝ E, of 
Belozersky district; nearby villages Rybalche — 46°28´40.63˝ N, 32°12´15.99˝ E and Heroyske — 46°30´27.88˝ 
N, 31°54´54.83˝ E, of Hola Prystan district) (fi g. 1).

Ichthyopathological investigation was conducted in all predatory fi sh — perch, pike-perch and pike. 
Clinical examination began with careful examination of the body surface. Oral cavity and gills were exam-
ined separately. Longitudinal dissection was performed on a ventral side of the body from anus to head. Each 
organ was extracted separately, including intestine with its content. Muscles were dissected in multiple areas 
and each section was carefully investigated. Brain, spinal cord and eye lens were also examined (Bikhovskaya-
Pavlovskaya, 1985).

During the autopsy, red nematode larvae, approximately 30–55 mm long were found. Parasites were fi xed 
in 70 % ethanol. Aft er fi xation, nematodes were placed into lactic acid solution for clarifi cation. Larvae were 
placed in a Petri dish and examined under a microscope Micromed XS-6320. Th e identifi cation of the species 
was based on morphometric analysis and according to keys provided by Bauer (1987).

 

Fig.1. Sites of the material collection.
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Results and discussion
 

During postmortem examination of fi sh, nematodes were found in intercostal and 
abdominal muscles. Occasionally parasites were found in the dorsal muscles as well. Th e 
larvae were found as dense coils or wide rings directly on the internal side of the abdominal 
wall in semitranslucent capsules (fi g. 2).

Larvae of nematodes were also found in tissues of hepatopancreas and gonads, and on 
the surface of internal organs (fi g. 3).

Some parasites were found in the wall of the stomach, in the capsules formed from the 
host tissues (fi g. 4).

E. excisus can cause an increase in volume of the abdominal cavity, however, the death 
of fi sh is relatively rare and usually due to the presence of secondary infection (Overstreet, 
2003).

It should be noted that in some cases the capsule was observed around the typical signs 
of infl ammation: hyperemia and oedema of surrounding tissue. Particularly prominent 
signs of infl ammation were observed in mesentery and muscles. Th ere were also capsules 

Fig. 2. Larvae of E. excisus in, a capsule on the inside of the abdominal wall.

Fig. 3. Larvae of E. excisus on the internal organs of pike-perch.
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with nematodes without any signs of infl ammation. Probably, the reactivity of the internal 
organs and muscles tissues to mechanical injury during parasite migration is diff erent. We 
believe that such phenomena are also due to time of penetration and migration of larvae in 
the tissues of the intermediate host.

Extracted larvae were alive and had a length up to 55 mm, width 0.5–1.8 mm. Posterior 
to the nerve ring, 7 cervical glands were observed. Nerve ring was located 0.092–0.0105 mm 
from the anterior end of the body. Th e length of the oesophagus varied from 2.44 to 4.6 mm. 
Th e body was dark red, covered with the cuticle, without spikes or papillae. Th e anterior 
end was fl attened and had two circles of papillae with 6 papillae in each circle (fi g. 5).

Papillae of the exterior circle were shorter andnipple-shaped, whilepapillae of the in-
ner circle were longer and fi nger-shaped. Th e posterior portion of the body was thickened 
and narrowed toward the end. Th e anus was located terminally.

In some larvae of E. excisus, S-shaped bend of intestinal tube was observed posterior 
to the nerve ring (fi g. 6).

Fig. 4. Caspule with a larvae of E. excisus in a stomach wall of pike.

Fig. 5. Anterior end of the body of E. еxcisus larva from pike. Arrows show two circles of papillae. x400 mag-
nifi catoin.
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 Karmanova (1968) indicated the presence of sex dimorphism in this nematode, ar-
guing that larvae with narrowed end develop into females and those with the thickened 
end — into males. Dogel (1939) reported poorly developed sex tube in larvae of E. excisus.

 The analysis of the species composition of infected fi sh showed that perch was the 
most aff ected by the parasite, with prevalence of infection 85.1 %. In pike-perch and pike 
prevalence of infection was 58.1 % and 58.9 %, respectively. Intensity of infection was the 
lowest in pike-perch— 1–9 larvae in one fi sh (table 1).

Our results suggest, that E. excius is distributed evenly in the waters of the Dnipro-
Buh estuary and delta of the Dnipro River. Th e mean prevalence of infection in the studied 
reservoirs was 70.5 %.

In Ukraine, E. excisus was registered in diff erent parts of the reservoir in Zaporizhzhya 
in perch (P. fl uviatilis), in which prevalence of infection was 65 %, intensity of infection — 
up to 68 parasites in one fi sh. Larvae of E. excisus were also found in catfi sh (Siluris glanis) 
(prevalence of infection 12 %) and pike-perch (S. lucioperca) (prevalence of infection 25 %). 
In another study, reported much higher prevalence in perch population in Zaporizhzhya 
reservoir, 72 % on average with up to 100 % prevalence in some areas. Th is nematode was 
also registered in fi shes of the family Gobiidae in the Azov and Black Sea (Korniychuk, 
2008). 

E. excisus was reported in a number of countries. Noei (2015) reported the species in 
Acipenser persicus and Acipenser stellatus near Iranian coast of the Caspian Sea. Prevalence 
of infection was 7.66 % and 5 %, respectively. In Lake Trasimeno, Italy, prevalence of in-
fection in perch was 6.84 % (Branciari, 2016). In contrast, in Turkey the prevalence of fi sh 
infection with E. excisus was higher. Soylu (2013) studied prevalence of parasitic diseases 
in fi sh of Sigirci Lake and found, that in perch the prevalence of infection with E. excius 
was 94.5 % and intensity of infection was 1 to 305 larvae per fi sh. Similarly, in more recent 
study Metin (2014) found that prevalence of infection in pike-perch (S. lucioperca) reached 
up to 100 % in Egirdir Lake.

In Serbia, larvae of E. excius in pike-perch (S. lucioperca) were fi rst reported in 2013 
in fi sh from the Danube-Tisa-Danube Canal in the city area of Novi Sad (Bjelic-Čabriolo, 
2013).Th e prevalence of infection in S. glanis was 11.54 % and intensity of infection reached 
256 larvae in one fi sh (Novakov, 2013). In Romania, prevalence of E. excius infection in 
pike-perch was 55.58 % (Oprescu, 2015). 

Occurrence of E. excisus in fi sh is an important epidemiological issue in many coun-
tries, including countries of Europe, Brazil, USA, Middle East, Russia and Ukraine (Li-
chtenfels, 1985; Pozooki, 2007; Novakov, 2013; Soylu, 2013; Yesipova, 2013; Melo, 2015; 
Fedorov, 2014; Noei, 2015; Branciari, 2016).

Fig. 6. S-shaped bend of intestinal tube in E. еxcisus larva from perch. x400 magnifi catoin.
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Overall, Eustrongylides infection remains relatively common in Europe and is on a 
rise in some areas. Th e fact, that E. excius can potentially infect humans rise even more 
concerns for public health. Offi  cially, the fi rst case of human infection with E. excisus was 
reported by Guerin in 1982. People who consumed fi sh and fi sh products that were not 
adequately cooked were found infected. Clinically infection caused gastritis and intestinal 
wall perforations (Guerin, 1982; Deardorff , 1991).

In our opinion, several factors might play a role in high prevalence of E. excius infec-
tion among studied species of fi sh in the studied area. Firstly, delta of the Dnipro River 
has diff erent water quality with higher concentration of nutrients and organic compounds, 
which in turn can facilitate growth of oligochaetes population in that region. Th ere are no 
current literature data to support this hypothesis and further studies are required. Second-
ly, remoteness from the cities makes this area very favourable for nesting and habitation of 
piscivorous birds — defi nitive hosts of E. excius (Cole, 2013).

T a b l e  1 .  Parameters of E. excisus infection in predatory fi sh in Southern Ukraine

Species of fi sh Quantity, no. of fi sh Prevalence, % Intensity of infection, range 
(larvae/infected fi sh)

Dnipro-Buh estuary (near the village of Dniprovske in Ochakiv District, 
Mykolayiv Region — 46°37´48.45˝ N, 31°51´43.72˝ E)

Perca fl uviatilis 37 86.4 1–8
Sander lucioperca 8 62.5 1–5
Esox lucius 11 45.4 2–12

Dnipro-Buh estuary (Cape Adzhigol, 
Mykolayiv Region —  46°37´01.98˝ N, 31°47´13.41˝ E)

Sander lucioperca 18 61.1 1–4
Esox lucius 4 100 1–6

Dnipro-Buh estuary (near the village Aleksandrovka, 
Bilozerksyi District, Kherson Region — 46°35´59.56˝ N, 32°07´12.75˝ E)

Perca fl uviatilis 29 93.1 4–13
Sander lucioperca 12 66.6 1–9
Esox lucius 23 56.5 1–10

Dnipro-Buh estuary (near the village Stanislav, 
Bilozerksyi District, Kherson Region — 46°34´24.00˝ N, 32°10´33.59˝ E E)

Perca fl uviatilis 16 100 1–14
Esox lucius 12 75 1–8

Delta of the Dnipro River (near the village Sofi ivka, 
Bilozerksyi District, Kherson Region— 46°35´17.09˝ N, 32°15´57.41˝ E)

Perca fl uviatilis 51 84.3 2–11
Sander lucioperca 13 69.2 3–5

Esox lucius 38 60.5 1–13

Delta of the Dnipro River (near the village Rybalche, Hola Prystan District, 
Kherson Region— 46°28´40.63˝ N, 32°12´15.99˝ E)

Perca fl uviatilis 22 63.6 5–7
Sander lucioperca 9 44.4 1–6
Esox lucius 29 51.7 2–8

Dnipro-Buh estuary (near the village Heroyske, 
Hola Prystan District, Kherson Region— 46°30´27.88˝ N, 31°54´54.83˝ E)

Sander lucioperca 14 42.8 3–6
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Conclusion
 
We studied Eustrongylides infection of predatory fi sh in the Dnipro-Buh estuary and 

the delta of the Dnipro River in Mykolaiv and Kherson Regions. Th e highest prevalence of 
infection was found in perch. Th e mean prevalence of infection in the studied region was 
70.5 %, which is comparable to other reservoirs in Ukraine.

Environmental factors that favour the growth of oligochaetes populations may play a 
role in high prevalence of E. excius infection among fi sh. Further studies are necessary to 
establish a causative inference between water quality and size of oligochaete population, as 
well as eff ectiveness of water quality improvement on the prevalence of E. excius infection 
in fi sh.
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